Although a number of studies have looked at what factors might mediate the relationship between symptoms and quality of life (QoL) in a number of psychiatric disorders, little research has addressed this issue in eating disorders. In the current study, female undergraduates (N = 339) completed questionnaires assessing eating disorder symptoms, social support, coping, QoL, and psychosocial impairment.
Introduction
The scientific study of impairment resulting from eating disorder (ED) psychopathology has been increasing of late. As note, EDs "have profound and specific effects on psychosocial functioning" (p. 1105) and a number of studies have described disorder-specific associations with impaired functioning, poor physical health, limitations in daily activities, and psychosocial stressors (e.g., Bamford et al., in press; Johnson, Spitzer, & Williams, 2001; Striegel-Moore, Seeley, & Lewinsohn, 2003; Wilfley, Wilson, & Agras, 2003; see Jenkins, Hoste, Meyer, & Blissett, 2011 for a review). Although there is some uncertainty regarding the specific profiles of impairment across diagnoses (DeJong et al., 2013) , impairment 3
The measure has been shown to correlate well with clinician ratings of impairment and degree of symptomatology, providing support that the CIA assesses impairment resulting from an ED (DeJong et al., 2013) .
When considering variables that might affect the relationship between ED symptoms and impairment or QoL, social support is one possibility. Individuals with EDs have identified social support as lacking (Grissett & Norvell, 1992) and its importance in coping with an ED has also been highlighted (Akey, Rintamaki, & Kane, 2013; Bloks, van Furth, Callewaert, & Hoek, 2004) . In particular, perceived social support has been previously highlighted as important in patients' evaluations of their QoL (de la Rie, Noordenbos, Donker, & van Furth, 2007) , and social support has been shown to buffer the effects of symptoms of depression on functioning and QoL in other populations (e.g., Hays, Steffens, Flint, Bosworth, & George, 2001; Rockhill, Vander Stoep, McCauley, & Katon, 2009) . Similarly, ED sufferers have identified social support as important in their recovery (e.g., Hsu, Crisp, & Callender, 1992; Linville et al., 2012) . Social support is a broad concept, encompassing emotional as well as practical support, and also covers both actual levels of social support, and perceived adequacy of that support (e.g., see Tiller et al., 1997) . The role of perceived social support as a protective factor on QoL has been suggested in studies of both physical and mental illness (e.g., Manning-Walsh, 2005; Ritsner, Gibel, & Ratner, 2006) , and may have application to studies of ED symptoms.
In addition to social support, coping style may affect how ED symptoms influence impairment and QoL. Researchers have found that individuals with disordered eating tend to engage in coping that is inwardly-focused or avoidant in nature (e.g., Ball & Lee, 2002) , and that coping styles have also been found to be causally related to recovery (e.g., Bloks et al., 2004) . Similarly, alcohol use has been 4 associated with more negative consequences in individuals with EDs than controls, possibly linked to personality traits such as impulsivity and urgency, and may further exacerbate problems related to ED symptoms (Fischer, Smith, Annus, & Hendricks, 2007) . Thus, there is some reason to suspect that coping styles may operate in the relationship between ED symptoms and psychosocial impairment, being positively associated with both symptoms and impairment. Models of mediation are one possible way of looking at relationships between the variables of ED symptoms and subsequent impairment. An independent variable (IV), for example psychiatric symptoms, is presumed to cause a dependent variable (DV), such as impairment. A mediator variable (e.g., social support) is one which accounts (at least partially) for the relation between the IV and the DV (Baron & Kenny, 1986) . One major difficulty with such models, however, is that they assume causality between the variables involved. Nonetheless, such methods can be useful in modelling relationships and exploring potential associations in detail.
The literature cited above, in particular longitudinal studies, suggests that ED symptoms are associated with subsequent impairment. Reducing impairment represents an important treatment aim and therefore, greater knowledge of factors that reduce the impact of ED symptoms on impairment is an important goal (Wade et al., 2012) . Recent research has also looked at the predictive effect of symptoms on QoL (Ackard, Richter, Egan, Engel, & Cronemeyer, 2014) and therefore it may be useful for studies to include measures of both impairment and QoL when considering the effects of ED symptomatology. 
Methods

Participants and Procedure
Three hundred and thirty-nine female Psychology undergraduates (male gender was an exclusion criterion) attending one of three universities in the UK or USA participated in the study and received course credit. They were invited by posters and advertisement at lectures, and those who provided informed consent were subsequently asked to complete self-report questionnaire packs. Individuals from the two countries did not differ across variables of body mass index (BMI), ED symptoms, psychosocial impairment, or QoL, and were considered as one sample (see Table 1 ). Limited demographic information was collected, although the majority (303/336; 90.2%) identified English as their first language. Forty-nine (of 331 who responded; 14.8%) had spoken to a health professional about concerns regarding eating, and a minority were either currently (n = 2; 1.0%) or previously (n = 9; 4.4%) in treatment, although 134 declined to provide this information. Mean (SD) age was 19.4 (2.2) years. The procedure was conducted in accordance with relevant ethical standards and approved by Ethics Review Boards at each site.
Measures
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The Eating Disorder Examination -Questionnaire (EDE-Q; Fairburn & Beglin, 1994) is a widely used self-report measure assessing both attitudinal and behavioural symptoms of an ED over the last 28 days, with good psychometric properties (Luce & Crowther, 1999) . It consists of four subscales ([Dietary] Restraint; Eating Concern; Shape Concern; Weight Concern), with scores ranging from 0 -6, with higher scores indicating more pathology. These can be averaged to form a composite score ('Global'), which has good support for its use as a measure of overall ED pathology (Friborg, Reas, Rosenvinge, & Rø, 2013 ). Cronbach's alpha for the Global scale used in the current study was .95. Ware et al., 1996) and the measure has frequently been used as an index of QoL in EDs.
The Brief COPE (Carver, 1997) was used as a measure of how frequently participants used various coping strategies. Twenty-eight items (e.g., "I've been turning to work or other activities to take my mind off things") are rated on a 1 -4 frequency scale with higher scores indicating how often participants have used that specific coping strategy. Although Carver (1997) outlined a factor structure of 14 scales (i.e., of two items each), he also recommends that researchers use the measure flexibly, and therefore many studies using the Brief COPE have used principal components analysis (PCA) to determine the best fit for those data. PCA was conducted on the items to establish the best structure of coping for the sample under study (e.g., see Carver, Scheier, & Weintraub, 1989) .
Factor structure of the Brief COPE 8 PCA was conducted with direct oblimin rotation to allow for correlation between factors and to identify underlying latent structures in the data. Communalities and determination of the factors (see MacCallum, Widaman, Zhang, & Hong, 1999) suggested that the sample size was sufficient to produce a stable solution. KaiserMeyer-Olkin Measure of Sampling Adequacy was acceptable (.73) and Bartlett's test of sphericity was significant (p < .001). The subject-to-item ratio was also acceptable.
Items were retained on a factor if they loaded above 0.45 on one factor and below 0.45 1 on other scales (see Tabachnick & Fidell, 2007) . Following the suggestions of Norris and Lecavalier (2010) , a plot of eigenvalues (scree) and parallel analysis (O'Connor, 2000) suggested a 6-factor solution, which explained 57.44% of the variance. These factors were labelled as follows (with item numbers in parentheses):
Engagement Coping (2, 7, 14, 20, 22, 25, 27) ; Social coping (5, 10, 15, 23); Jokes / Distraction (18, 19, 24, 28); Maladaptive Coping (6, 13, 16, 21, 26) ; Substance Use (4, 11); and Denial (3, 8), and then included in subsequent mediation analyses. Items 1 and 9 did not meet the requirements for factor loadings, and thus were not included.
Items 12 and 17 ('Positive Reframing') were split between two factors (Engagement Coping and Jokes / Distraction) and were analysed separately, giving a total of seven coping styles. Item 16 was also split across two factors, but was included in
Maladaptive Coping due to similarities with Item 6 and partial loading on this factor.
Internal consistency estimates were acceptable for all subscales, although Denial (.63) and Jokes / Distraction (.64) in particular were lower than others.
Data analysis
1 Item 6 had a loading of .445, which was rounded up 9
Analyses controlled for BMI due to associations with psychosocial impairment and ED symptoms (Hay, 2003) . Adding history of treatment as an additional control variable did not change the results and so results are reported with only BMI as a covariate. Although many of the variables were non-normally distributed, nonparametric bootstrapping techniques were used as a statistical test of mediation, a practice which makes fewer assumptions, including normality of the sampling distribution of the indirect effect, than other inferential methods (see Hayes, 2013; Hayes & Preacher, 2010; Preacher & Hayes, 2004; . Hayes (2013) has provided a macro ('PROCESS') for examining the effect of multiple mediators, based on OLS regression, which was used in the study and permitted all ten hypothesised mediators to be investigated (i.e., 3 subscales of the MSPSS and 7 coping styles from the Brief COPE). A resampling approach with bias-corrected bootstrapping procedure was used with 10,000 resamples to derive 95% confidence intervals (CIs). Although an explanation of the bootstrapping procedure is outside the scope of the current paper, briefly, if the range between lower and upper CIs do not include zero then the null hypothesis is rejected (i.e., the effect is significantly different from zero at p < .05).
All analyses were carried out using SPSS 17.0, adopting an α level of 0.05, and report direct (c') and indirect (ab) effects, using unstandardised coefficients. Estimates of effect size cannot be generated in models with covariates (Hayes, 2013 ) and so are not reported.
Results
Mean scores and correlations are shown in Table 2 .
Symptoms and Impairment
Greater ED symptoms are associated with higher scores on the Substance Misuse subscale (a1 = 0.14), which is associated with higher levels of reported impairment (b1 
Discussion
The present study tested the hypothesis that specific forms of coping and perceived social support mediate the relationship between ED symptoms and impairment (see Regarding social support, lower levels of perceived family support were found to mediate the relationship between ED symptoms and both impairment and mental health QoL (see Figure 1) , but there was no role for mediation for perceived support from friends or significant others. This may reflect the relatively young age of participants, and is partially supported by findings that, for many college students, perceived support from family is strongly associated with well-being, even across cultures (e.g., Brannan et al., 2013) . Interestingly, there was significant mediation pathway (and correlations) for perceived social support and impairment but not social coping (as measured by the Brief COPE), which might suggest that perceptions of social support were more important in this sample than actual support (e.g., Limbert, 2010 ; see also Linville et al., 2012) , although this conclusion is not definitive. There was no association with physical health QoL.
Although a number of coping styles were correlated with both ED symptoms and impairment, only Substance Misuse acted as a mediator in the relationship between symptoms and impairment. Use of substances as a way of coping also mediated the relationship between ED symptoms and mental health QoL, as did the subscale of Maladaptive Coping. These results partially support previous findings that individuals with ED pathology report more maladaptive coping than individuals with fewer symptoms (Ball & Lee, 2002) . Similarly, women with bulimia nervosa report more negative alcohol-related consequences (e.g., interpersonal, occupational) than peers without eating disorders, despite comparable levels of intake, which may partially be due to personality traits (Fischer et al., 2007) . Similar studies may also represent a useful avenue for research regarding ED symptoms and impairment.
Regarding physical health QoL, increased use of substances to cope was associated with higher scores, indicating better QoL.
There was corroboration between models including the CIA (a measure of impairment designed to exclude possible physical effects of an ED) and the MCS (a measure of mental health status), commensurate with findings that comorbid psychiatric illness and substance use is associated with lower QoL (e.g., Russo et al., 1997) . It also provides partial support that generic measures of QoL perform well in ED samples (Mitchison et al., 2013 ; see also Ackard et al., 2014) although this was not a focus of the current study. However, the finding that substance use was positively associated with greater PCS scores (and no associations with social support) was unexpected and in contrast to the findings regarding mental health QoL.
Use of substances has been found to be associated with MCS but not PCS scores 13 (Salyers et al., 2000 ; see also Garg et al., 1999) , so there may be different profiles associated with measures of mental health and physical health status respectively. A recent study by Ackard et al. (2014) , for example, of women with EDs found that the MCS was more sensitive to differences associated with ED diagnostic classification than the PCS. Miller et al. (2013) found that hazardous alcohol use (although not substance use) was associated with lower MCS and higher PCS scores (using the SF-12) in patients with bipolar disorder treated in primary care, concluding that there is a need to further understand the effects of comorbid substance use on QoL. The results of the current study suggest a need for further exploration of these issues within EDs.
A strength (but also potential drawback) of the coping measure used was the generation of subscales according to a latent variable structure; this method provides a detailed and idiosyncratic assessment of coping in the current sample, which is thus characteristic of this group, but might also limit generalisability. Notably, clustering of items was similar to other college samples (e.g., Feldman & Hayes, 2005) , supporting some consistency although some of the factors extracted had relatively poor levels of internal consistency; given the findings presented here, further research might seek to use measures of coping validated for the assessment of substance use in particular. Constraints of the current study include use of a cross-sectional, correlational design, which limits interpretation of causality among hypothesised pathways. It may be, for example, that the DV (impairment or QoL), causes changes in social support, violating an assumption of the methodology (Baron & Kenny, 1986) , or that individuals who report less impairment subsequently experience fewer symptoms (e.g., Brannan & Petrie, 2011) . Similarly, another construct (e.g., personality, trait anxiety) may act as a confounding variable, also referred to as epiphenomenonal association (Hayes, 2013) , which accounts for the observed 14 relationships between symptoms and impairment / QoL, and indeed some of the constructs under study (e.g., coping) may act as risk factors for eating pathology and may exacerbate impairment over time. The current study, in line with previous work, assumed a unidirectional relationship between ED symptoms and impairment / QoL; however, the converse to this relationship (that impairment affects levels of symptoms) may also be true, and this warrants investigation. It may be that coping, social support, ED symptoms, impairment, and QoL are closely interwoven (Ball & Lee, 2002) , and thus a number of reciprocal relationships exist. Although use of the CIA (which asks individuals to consider impairment occurring as a result of ED symptoms) allowed some degree of confidence that ED symptoms (both measured in the current study as occurring over the previous 28 days) preceded impairment, the design does not permit confirmation of the temporal occurrence of social support in this relationship (see Cole & Maxwell, 2003) and thus results might best be considered as consistent with the mediational model suggested, but not proof thereof.
More sophisticated testing of these hypotheses is required, as is exploration of similar (although not necessarily mutually exclusive) models, such as low social support predicting ED symptoms (e.g., Bodell et al., 2011) , and inclusion of other samples (e.g., males, clinical EDs). The relationship between ED symptoms and impairment may be bidirectional ("reciprocal causation"; Hayes, 2013, p. 183) , and so further exploration would be welcome; it may be, for example, that the mediators identified here also act as mediators in the reverse relationship. The high correlation between EDE-Q and CIA scores may also represent a limitation of the study, although this would be expected if symptoms are determinant factors of impairment (e.g., Martínez-Martín et al., 2010) and is perhaps bolstered by the use of a generic QoL measure.
Although there may be a conceptual overlap between ED symptoms and impairment, this correlation was taken as evidence of construct validity in the development of the CIA ).
In the current study, perceived family support was found to reduce the (negative) association between ED symptoms and impairment, whereas substance use increases it. This builds on previous work highlighting the importance of considering both social support and coping in ED pathology and may inform models of treatment, 
Conclusions
Eating disorder symptoms are strongly associated with functional impairment and poor QoL. However, identifying variables associated with these relationships could reduce distress and improve treatment outcomes (Cook et al., 2013) 
